Introduction: Hypertension, including poorly controlled blood pressure, is the major global health problem that affects one billion people worldwide. Limited studies have been conducted on prevalence of uncontrolled hypertension and associated factors among adult hypertensive patients in Ethiopia. Objective: The aim of this study was to determine the prevalence of uncontrolled hypertension and associated factors among adult hypertensive patients at Jimma University Teaching and Specialized Hospital. Methods: Institution-based cross-sectional study was conducted at the chronic illness clinic of Jimma University Specialized and Teaching hospital from March 09 to April 13, 2016. A total of 345 hypertensive patients were selected using systematic sampling technique. Data were collected using structured questionnaire through face-to-face exit interview and chart review. Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 20.0 software. The bivariate and multivariable analysis was done to identify factors of uncontrolled hypertension. Results: More than half, 52.7%, of the patients had uncontrolled hypertension. Lack of awareness of hypertension-related complications (adjusted odds ratio [AOR]=2.140, 95% confidence interval [CI]=1.272-3.600, p=0.004), nonadherent to smoking abstinence (AOR=3.935, 95% CI=1.065-14.535, p=0.004), nonadherent to alcohol abstinence (AOR=2.477, 95% CI=1.074-5.711, p=033), Khat (Catha edulis) chewing (AOR=2.518, 95% CI=1.250-5.073, p=0.010), overweight (AOR=2.241, 95% CI=1.239-4.053, p=0.008), middle age (AOR=7.893, 95% CI=1.860-33.493, p=0.008), and old age (AOR=9.944, 95% CI=2.523-39.188, p=0.001 were significant predictors of uncontrolled hypertension. Conclusion: The prevalence of uncontrolled hypertension was high at Jimma University Teaching and Specialized hospital among patients with hypertension. Unhealthy lifestyles were major factors. Continuous health education on lifestyle practices and hypertension-related complications in each follow-up visit through nurses, physicians, and pharmacists are very essential to avert the problem. Research Reports in Clinical Cardiology 2017:8 submit your manuscript | www.dovepress.com Dovepress Dovepress 23 Uncontrolled hypertension and associated factors Dovepress 29 Uncontrolled hypertension and associated factors Research Reports in Clinical Cardiology downloaded from https:/ /www.dovepress.com/ by 54.70.40.11 on 14-Jan-2020 For personal use only.
Background
Hypertension is defined as a persistent systolic blood pressure (BP) reading (SBP) of 140 mm Hg or greater and/or a diastolic blood pressure reading (DBP) of 90 mm Hg or greater. 1 It is known as uncontrolled if SBP is ≥140 mm Hg and/or DBP ≥90 mm Hg for general hypertensive population, or SBP ≥130 mm Hg and/or DBP ≥80 mm Hg in patients with established diabetes mellitus (DM) or chronic kidney disease (CKD). submit your manuscript | www.dovepress.com Dovepress Dovepress 22 Tesfaye et al This classification is based on average of two or more measurement on two or more office visits. 2 Consultative review report for the 6th Session of the African Union Ministers of Health conference on noncommunicable diseases indicated that hypertension has been regarded as a disease of high-income society but this has changed radically in the previous decades with hypertension now higher in Africa than western countries. 3 Similarly, in sub-Saharan Africa (SSA) including Ethiopia, adult hypertensive population is predicted to be 150 million by 2025. 4 Uncontrolled hypertension is common among patients taking treatment and is a major public health problem in both developed and developing countries. A study conducted in the USA in older adults (65 years and above) revealed that presence of uncontrolled hypertension was highly prevalent and estimated as 54%. 5 Nearly one-third of US adults had hypertension; about half (36 million) had uncontrolled hypertension. 6 Hypertension and its poor control are the most often observed risk factors for cardiovascular disease (CVD) in both urban and rural communities in SSA with controlled hypertension ranging from 2.6% in Kenya to 17.8% in Namibia as systemic review indicated. 7 Few studies conducted in Ethiopia justified that the prevalence of uncontrolled hypertension among patients on treatment varied from 53.4% in Gondar hospital to 59.9% in Tikur Anbessa Hospital. 8, 9 Cardiovascular-related morbidity and mortality is the most adverse outcome of poorly controlled hypertension, 10 which is also responsible for occurrence of stroke (accounting for 51% of all stroke deaths worldwide), ischemic heart disease (45% of all deaths), CKD, congestive heart failure, aortic aneurysm, and peripheral arterial disease. 11 It also leads to ventricular remodeling, complex ventricular arrhythmias, repolarization abnormalities, and autonomic dysfunction. 12 Evidences had shown that the problem of uncontrolled hypertension revolves mainly around nonadherence to medication, lifestyle modifications and obesity, presence of comorbidity including DM, CKD, and advanced age. [13] [14] [15] [16] Moreover, financial and geographical accessibility of the available health institutions, the accessibility, and clinical practice of clinicians such as nurses and physicians together with the presence of essential medicines have been reported as essential factors in the control of high BP among health service-related factors. 15, 16 Although attention has been given on processing strategies that improve adherence to treatment regimens like self-care behaviors for better BP control, [17] [18] [19] majority of the patients in health care facility received medication but not lifestyle education, indicating partial adherence to JNC7 guidelines. For instance, on average, only 30% of hypertension patients practice lifestyle modifications as a treatment of hypertension. 20 Thus, the problem is worst in least-developed countries like Ethiopia, which points to a low level of screening and follow-up. In addition, the burden of uncontrolled hypertension has negative impact on the limited health care budget of the country at national level. Although a few attempts to determine the prevalence of hypertension have been established in Ethiopia, there is limited data on control rates of it among patients on treatment. Thus, control of hypertension among hypertensive patients has tremendous public health benefits. Therefore, this study was intended to determine the prevalence of uncontrolled hypertension in relation to various contributing factors among patients on follow-up at Jimma University Specialized and Teaching Hospital.
Methods

Study design and Setting
Cross-sectional study design was conducted at Jimma University Specialized and Teaching Hospital from March 09 to April 13, 2016 . It is located in Jimma city 352 km southwest of Addis Ababa. It is a teaching and referral hospital, providing services for ~15,000 inpatients, 160,000 outpatient attendants, 11,000 emergency cases, and 4500 deliveries in a year coming to the hospital from the catchment population of about 15 million people.
Chronic illness care is one of the services the hospital provides at its chronic illness clinic to the population both within and outside of Jimma town. There were 1700 patients taking antihypertensive treatment at the chronic illness follow-up care unit according to data registered in 2016 prior to data collection period.
Sample size and sampling technique
The sample size was calculated using a formula for estimation of a single population. A total of 1700 hypertensive patients constituted the source population. The assumptions considered during calculation of the sample size were 53.4% prevalence of uncontrolled hypertension from a study conducted at Gondar university hospital 8 and 95% confidence level and margin of error of 5%. By applying the correction formula and adding 10% nonresponse rate, the final sample size became 345 hypertensive patients. Systematic sampling was used to select 330 study participants (≥18 years) with hypertension who were on treatment for at least 6 months. The first case was selected by lottery method within the sampling interval. Then using the interval the rest of the cases were selected.
Registration numbers of the patients who were on follow-up and eligible were taken. Patients younger than 18 years, who were too ill to be interviewed, those with missing BP measurements in two previous visits, and pregnant women because of the effect of physiology of pregnancy on BP were excluded.
Data collection
The research instrument was developed after revising similar articles on uncontrolled hypertension and associated factors. 21, 22, 23, 24 It contains sociodemographic and economic factors, 21 knowledge on self-care 22 and complications of hypertension, 23 clinical conditions, anthropometric conditions, 24 and Hypertension Self-Care Activity Level Effects (H-SCALE). 25 The patient chart was reviewed and physical measurements were conducted. Adherence to self-care activities and medication were measured using the H-SCALE, adopted from the literature and contextualized to a local context. The internal consistency of the H-SCALE was assessed using Cronbach's alpha. All self-care domains had acceptable to good and very good Cronbach α's, indicating that the scale is consistent and reproducible for use. The specific values include medication (α=0.755), physical activity (α=0.891), low-salt diet (α=0.73), weight management (α=0.835), and alcohol use (α=0.918). Face and content validity of the final version of the questionnaire was judged by three postgraduate pharmacy holder individuals, two BSc nurses, and two internists before and after pretest.
Client's chart was reviewed to retrieve medical information (drug information, comorbid cases, and the representative BP, which was the BP reading from the most recent visit [last three consecutive appointments including data collection day]). Physical measurements such as height and weight were measured, and then body mass index (BMI) was calculated.
Six diploma nurses and two BSc nurses were recruited to conduct the data collection and supervision, respectively, based on their previous experience on data collection and ability to speak both Amharic and Afaan Oromo. Training and practical demonstrations on interview techniques and measurement procedure were given to data collectors one day before data collection. Supervision of data collection was done by supervisors.
Data analysis
Data were coded and entered into Epi data version 3.1 and exported to Statistical Package for the Social Sciences (SPSS) version 20 (IBM Corporation, Armonk, NY, USA) for statistical analysis.
Descriptive statistics (frequencies, percentages, mean values, and standard deviations [SDs]) were calculated for demographic and health characteristics and to assess participants' BP control status. Results were reported as percentages (frequency) for categorical variables or means with SDs for continuous variables (age, years of treatment, SBP, and DBP), p-values (p<0.25), and crude odds ratios, and 95% confidence intervals (CIs) were used to present results of the bivariate analysis.
All predictor variables that had a significant association in bivariate analysis with p-value <0.25 were entered into multivariable logistic regression model to assess the association between dependent and independent variables. Multivariable logistic regression model with backward likelihood ratio method was performed to evaluate predictors of uncontrolled hypertension. Statistical significance was defined at a probability level of 0.05. Hosmer-Lemeshow goodness-of-fit statistic was used to check model fitness, and the model had a p =0.239 (>0.05).
Ethical approval was obtained from the Ethical Review Committee of Jimma University. Participants provided written informed consent before the interviews. Privacy, anonymity, and confidentiality were ensured throughout the process of the study. The study participants also were informed that refusal to consent or withdrawal from the study does not alter or put at risk their access to care.
Results
Out of 345 hypertensive patients planned to be included in the study, 330 were interviewed, eight refused to participate because of lack of time to complete the interview, and seven were too sick to be interviewed, which gives a response rate of 95.6%.
Sociodemographic characteristics of the respondents
The mean age (±SD) of the participants was 56.4 (±13.9) years and around half (52.7%) were females. Two hundred sixteen (65.5%) of the participants were married. About a quarter (24.8%) were housewives, 58.8% of the participants were Oromos, and 47.0% were Muslim followers. Out of all participants 42.1% had no formal education. The majority of the respondents, 57.9%, were urban dwellers ( Table 1 ).
Prevalence of uncontrolled hypertension and subtypes
The three consecutive follow-up average SBP of the patients was 128.44±17.73 mm Hg. The mean DBP of the patients was 78.02±17.062 mm Hg. The three consecutive follow-up average BP of the patients revealed that the overall prevalence of uncontrolled hypertension was 174 (52.7%) with 95% CI=47.3%-58.1%. The prevalence of isolated diastolic hypertension, isolated systolic hypertension, and systolic diastolic hypertension was 22.7%, 18.8%, and 11.2%, respectively.
Factors associated with uncontrolled hypertension Knowledge about self-care behaviors and complications of hypertension of the study participants
Regarding participant's knowledge about self-care activities, 219 (66.4%) were knowledgeable and nearly half, 171 (51.8%), had no knowledge on susceptibility to hypertensionrelated complications (Table 2) .
Adherence with lifestyle behaviors
More than half of the participants, 196 (59.4%), were reported as adherent to hypertension medication protocols.
More than two-third, 224 (67.9%), were not following a low-salt diet and nearly half, 156 (43.3%), were not engaging in physical activity on the last 1 week. Majority, 313 (94.8%), of the participants were nonsmokers. Around two-third, 218 (66.1%), of the participants were not adhered to weight management practices and more than three-fourth, 285(86.4%), reported that they did not drink alcohol. Regarding Khat chewing, 275 (78.2%) reported that they were not chewers. The majority of the patients, 234 (70.9%), have got their BP measured two or more times in a month (Table 3) .
Biological characteristics (overweight, obesity) and number of regimen BMI was calculated after conducting physical measurements such as weight and height. Majority of participants, 214 (64.8%), had normal body mass index, and regarding 
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Uncontrolled hypertension and associated factors medications, 154 (46.7%) were on dual antihypertensive therapy ( Table 4 ).
Presence of comorbidity
Comorbidity was checked after clinical data review from the patient card, and evidences of comorbidity, like DM, heart failure, or chronic renal disease, were not noted among the 228 (69.1%) of the study participants.
The bivariate and multivariable analysis
Numerous associations were found to be significant in the bivariate analysis at p-value <0. 25 . Therefore, a multivariate approach was applied to determine which factors best explained and predicted uncontrolled hypertension as an outcome. Consequently, a number of independent variables such as lack of awareness of hypertension-related complication, nonadherence to smoking abstinence, nonadherence to alcohol abstinence, Khat (Catha edulis) chewing, overweight, and both middle and older age were significantly associated on multivariate analysis. From the sociodemographic characteristics age was significantly associated, and patients found in the age range of 35-49 and ≥50 are almost eight times and 10 times more likely to have uncontrolled hypertension compared to 18-34aged patients, respectively ([AOR=7.893, 95% CI=1.860-33.493, p=0.005] and [AOR=9.944, 95% CI=2.523-39.188, p=0.001]). On the other hand, overweight patients were two times more likely to have uncontrolled hypertension when compared to normal-weight patients (AOR=2.241, 95% CI=1.239-4.053, p=0.008).
Taking into consideration the respondents' awareness of hypertension-related complication, participants who did not know at least two complications were less likely to have controlled hypertension than those who knew at least two complications and two times more likely to have uncontrolled hypertension(AOR 2.140, 95% CI=1.272-3.600, p=0.004). Nonadherers to smoking abstinence were four times more likely to have uncontrolled BP than adherent patients (AOR=3.935, 95% CI=1.065-14.535, p=0.040). On the other hand, nonadherers to alcohol abstinence were found to have almost two times risk of developing uncontrolled BP than adherent patients (AOR=2.477, 95% CI=1.074-5.711, p=033). Similarly, Khat chewers were nearly two times more likely to have uncontrolled hypertension than nonchewers (AOR=2.518, 95% CI=1.250-5.073, p=0.010) ( Table 5 ).
Discussion
This study can suggest uncontrolled hypertension as a devastating public health problem. More than half of the patients having treatment had poorly controlled BP, and very little has been studied and done to change this by governmental and public health agencies in the country. Future generation could be salvaged from the growing threat of overwhelming hypertension.
In this study, the prevalence of uncontrolled hypertension is 52.7%, which is almost consistent with studies done at Gondar University Hospital, in northwest Ethiopia, Lebanon, USA, and reported as 53.4%, 51.1%, and 54%, 8, 10, 26 respectively. However, it is lower compared to study done in Singapore, and two different health institutions in Nigeria, which was reported as 62.3%, 62.3%, and 75.8%, respectively, 27, 28 and this difference might be due to difference in study population (community vs hospital-based study) in Singapore and the difference of urbanization, which is more in Nigeria than Ethiopia and mainly because of discrepancies in environmental factors and lifestyle behaviors such as feeding habits and sedentary lifestyles that bring hypertension to be difficult to control.
Study conducted in central Kenya among hypertensive patients indicated that the level of poor BP is as high as 66.4% compared to this finding, and this could be because single BP measurements were taken in Kenya in contrast to this study and this may overestimate the prevalence, 29 and the second possible justification for low uncontrolled hypertension might be that this study used the most conservative method of leveling BP control as uncontrolled using BP≥140/90 and BP≥130/80 for general hypertensive patients and with comorbid cases of CKD and DM, respectively, which is in line with the recommendations of JNC7. 2 Compared to another study in Ethiopia, the current study is almost lower than Tikur Anbessa Hospital, the capital city of Ethiopia, which was reported as 59.9%. The variation could be because of that the average of 1-year BP measurements was taken in Tikur Anbessa hospital as compared to an average of three consecutive follow-up BP measurements in this study. 9 The majority of the findings of this study are consistent with the findings of other similar works in different countries but some variables have not yet shown a significant association.
While dealing with socioeconomic factors associated with uncontrolled hypertension, the BP control became difficult among those who were at an age range of [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] and ≥50 as compared to 18-34- 
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Uncontrolled hypertension and associated factors Uganda, Lebanon, USA, SSA, and Angola. 2, 6, 10, 30, 31 This finding supports the conclusion that as age increases, the BP is difficult to control because of loss of elasticity of vasculature, which in turn leads to peripheral vascular resistance and raise in BP. 32 Similarly, this study also revealed that BP control is poor in overweight patients (AOR=2.241, 95% CI=1.239-4.053, p=0.008), as due to weight gain there is increased afterload on the heart or increase in peripheral vascular resistance, which increases cholesterol and triglyceride levels, and decreases HDL levels in the blood, and thereby exacerbate poor BP control 33 and coherent with similar studies in Uganda, Angola, Singapore, and SSA but BMI had no association in Nigerian studies. 27, 28, 30, 31 The respondents' awareness of hypertension-related complication revealed that participants who did not know at least two complications were more likely to have uncontrolled hypertension than those who knew at least two complications (AOR=2.140, 95% CI=1.272-3.600, p=0.004) and this idea was also speculated in Algeria. 34 This might be because having awareness of short-and long-term complications of hypertension leads to fear, frequent visit of health setup, increased health-seeking behavior, and better BP control.
Nonadherence to smoking abstinence has shown significant association with uncontrolled BP (AOR=3.935, 95% CI=1.065-14.535, p=0.040), and this finding is supported by studies in Spain and Singapore. 13, 27 The possible justification has been previously described in detail as smoking leads to enhancement of sympathetic activity, which increases cardiac muscle oxygen demand through escalation of BP, heart rate, and contraction of myocardium. 35 Moreover, prolonged smoking and even after quoting, it makes arteries to be rigid and tough, which leads to sustained high BP. 36 While dealing with adherence status to alcohol abstinence, the result revealed that BP control among nonadherers was low compared to adherers (AOR=2.477, 95% CI=1.074-5.711, p=033) and it is in line with a study in Uganda 30 and clinical study, which suggested several mechanisms such as an imbalance of the central nervous system, impairment of the baroreceptors, overstimulation of sympathetic activity, stimulation of the renin-angiotensin-aldosterone system, elevated cortisol levels, increased vascular reactivity due to increase in intracellular calcium levels, stimulation of the endothelium to release vasoconstrictors, and thereby contribute to rise in BP. 37 In this study, Khat chewers were more likely to have uncontrolled hypertension than nonchewers (AOR=2.518, 95% CI=1.250-5.073, p=0.010). This finding was supported by studies done among adults in Butajira, Ethiopia. Khat chewing is associated with raised mean DBP, as the result of cathinone peripheral vasoconstrictor effect. [38] [39] [40] The strength of this study is that the data were collected both from patients' card and patients themselves, which helped the finding to have complete information. Moreover, the H-SCALE survey instrument was highly reliable and demonstrated preliminary validity with previous studies.
Limitations
There might be social desirability bias, especially on selfreported sensitive issues like cigarette smoking status, chat chewing status, and alcohol intake status, which might result in an overestimate of the number of participants who were abstainers, which can be considered as a study limitation. The level of BP control was determined by analyzing the concurrent comorbid conditions in line with the JNC7 guideline recommendations, and as it has been changed to currently JNC8 guideline, it is considered as a limitation of the study. In addition, adherence to self-care activities and medications was measured by H-SCALE through self-reported interview, and this may cause recall bias and result in eliciting only socially acceptable responses and, hence, may overestimate medication adherence.
Conclusion
The prevalence of uncontrolled hypertension was high, and more than half of the adult hypertensive patients had poor BP control at Jimma University specialized hospital. The reasons for the suboptimal BP control were poor knowledge of hypertension-related complications, nonadherence to smoking abstinence, nonadherence to alcohol abstinence, Khat chewing, overweight, and middle and older age. Continuous health education on lifestyle practices and hypertensionrelated complications in each follow-up visit through nurses, physicians, and pharmacists are very essential to avert the problem.
